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4 Claims.

This invention relates to mufflers, and more
particularly to that type of muffler used in con-
nection with the exhaust gases of internal com-
bustion engines. -

In the past mufflers for this use have been
constructed to take the expelled gases through
Iong and torturous paths, so that the gases would
escape noiselessly, or various baffle arrangements
have been used. I have found that in such

10 mufllers the “pocketing” effects in connection with
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the baffle arrangements frequently render the
mulftlers almost wholly inoperative as such; in
other instances such effects create an undue
amount of back pressure which seriously inter-
feres with the proper operation of the engine
to which the mufiler is connected; and such prior
art mufflers are highly inefficient in the cooling
of the gases. In other instances, under condi-
tion of a “back-fire,” the flame can escape past
the muffler, rendering its use hazardous. In the
attempt to make up for the improper designs of
these mufflers, the same were made long, complex,
cumbersome and heavy, and occupied much space
wherever installed.

By my invention these and other objectionable

features are eliminated, and there is obtained a -
- compact, highly efficient muffler, that is of simple

construction and cheap in eost of construction,
and this is one of the objects of my invention.

It is another object of my invention to provide
for a continuous, unimpeded flow of the exhaust
gases while at the same time accomplishing the
proper purposes of a muffler.

It is still another object of my invention to
provide a muffler in which there is a minimum
of back pressure developed. :

Still another object of my invention is to pro-

vide large and inter-communicating chambers

into which the hot gases are expanded and cooled.

A further object of my invention is to provide
a muffier having a large chamber into which the
incoming gases are expanded, a second chamber
of larger area communicating with the first
chamber, a chamber of at least equal area com-

municating with the second chamber, and a
fourth chamber also of large area and communi-

cating with the third chamber, which latter
chamber communicates with the atmosphere, al-
though the number of chambers is optional.

A still further object of my invention is fo

provide a3 muffler with large chambers on both
the inlet and outlet sides thereof. , |
An even further object of my invention is to -

provide a mulli~-chambered muffler in which the

openings between the chambers are as large as

(Cl. 181—57) |
~ or larger than the inlet opening: and also in

which the openings between successive chambers

are arranged in staggered or offset relation.
Other and additional advantages of my in-

vention will appear as the description proceeds,

together with the accompa.nymg drawings, in

which
Figure 1 is a side elevation showing one em-

bodlment of my invention;
Fig., 2 is gn end view looking from the left-

“hand or inlet end of the mufller, parts being

broken away to show the first intermediate wall;
- Fig. 3 is an end view from the same direction
as Fig. 2, with other parts broken away to show
the construction and arrangement of the center
baffle plate; -

Pig. 4 ig a vertical cross section of my device
and -

Figs. 5 and 6 are enlarged fragmentary views of
the means locating and locking in place the sev-
eral parts of my device.

Referring to the drawings,

10 indicates the
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complete article of manufacture, which in this

case is shown as a muffler for use with internal
combustion engines.

For the purposes of this application a sphe-
roidal form of muffler is shown, but it is to be
understood that this matter of shape is to some
extent optional with the manufacturer, as will
be apparent from those skilled in the art and
from. a consideration of the following.

25

The muffler consists of an outer spheroldal |

housing 12 and an inner spheroidal housing 14,
dividing the housing 12 into inlet chamber 16
and outlet chamber 18, and a baffle plate 20, di-
viding the inner housing {4 into two chambers
22 and 24,

The two halves of the housing 12 are resnec-
tively provided with peripheral flanges 26 and
28, the construction and purpose of which will be
hereinafter more fully described in connection
with the assembly of the parts. Likewise each
of the two halves of the housing have a pipe
integral therewith forming respectively inlet pipe
30 and otitlet pipe 36. These pipes may be sep-
arate and secured to the housing 12 in any of the
well known ways, as by weldmg, as will be under-
stood.

To the side 38 of housing 14, and in line with
the exhaust inlet 30, is secured impinging plate
39. This may be secured in any of the well known
ways, as by shouldered rivet 40, and may be of
whatever material and construction desired to
prevent the hot gases under pressure from break-
ing down the housing {4 opposite the inlet. The
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side 38 of the housing has a peripheral flange 41
extending therefrom and corresponding to flanges
26 and 28. Above the horizontal center line and
extending adjacent to the flange 41 are a plurality
of large diameter perforations 44, the aggregate
ares of which is shown as approXimately two and
one-half times the area of the exhaust inlet 30.
Baffie plate 20 is a flat disc of a diameter to over-
lie the flange 41, and below the horizontal center
line thereof and extending adjacent to its pe-
riphery are a plurality of large perforations 52,
the aggregate area of which may also be ap-
proximately two and one-half times the exhaust
inlet 30, more or less. ﬂ B

Similarly the outlet side 46 of housing (4 has a
peripheral flange 48 and a plurality of large per-
Iorations 54 of substantially the same aggregate
area as perforations 44 and also located above
the horizontal center line and extending adjacent
to the flange 48.

It will be noted that in each instance the per-
forations also extend well toward the horizontal
center line although succeeding groups of per-
forations Ho not overlap. The outlet pipe 36 is
of the same area as inlet pipe 30. Adjacent the
periphery are protuberances 56 and 58 which fit
into holes 42 and 50 of flanges 41 and 48 respec-
tively for locating and keeping in spaced relation
side 38 and 46 with baffle plate 29.

In assembling the muffler unit, baffle plate 20,

‘'which has been provided near its periphery with

locating protuberances 56 and 58, is placed be-
tween the flanges 41 and 48 with the protuber-
ances fitting into holes 42 and 50 formed respec-
tively in the flanges. Thus the sides 38 and 46 of
the housing and the baffle plate 20 are accurately
locatqd and the perforations 44, 52 and 54 are
Kept in proper spaced relation. While the parts
may be secured together in any desired manner,
one simple method will be described by way of ex-
ample. The flange 28 of one of the outer housing
halves 12 is the same size as the flanges 41 and 48,
while flange 26 is larger. Prior to assembly flange

26 is bent over so that the other flanges nest

therein i_n assembly. After the parts are in place
the portion of the flange 26 extending beyond the

other flanges is turned over and pressed or
crimped in place,

plete unit. Thus it will be seen that the mufier
comprises but five stampings or parts all very
readily assembled into a compact unit of low
manufacturing cost. ‘

The increased efficiency over prior types appar-
enty is due to the following considerations:

In the operation of the device, the exhaust gases
er}tering Chamber 16 through inlet pipe 30 im-
pinge on the dome shaped plate 39, and as they
expand into the large chamber are dispersed and
directed over the entire semi-spherical chamber
16 where they come in contact with the cooling
surfaces 29 and 38. The desire is to empty the
muffler as rapidly as possible. Aiding this action

1s the complete and quick spreading of the gases

In chamber 16, and the accelerated passing of the
gases through the perforations 44 whose com-

- bined areas are about two and one-half times that

75

of the inlet 30. The gases thus pass quickiy into
the baflle chamber 22 where they are further
cooled. Also, the chamber i6 has a large free
space into which the exhaust gases under pressure
are allowed to escape, and the chamber 22 has a
displacement area of volumetric capacity of one
and a half times that of chamber {6 so that there
IS no constricted area impeding the flow of the

‘This same operation clamps
and fastens the parts into a tight joint and a com-~ |

2,218,068

gases. The gases pass from this chamber 22
through the outlet openings 52, the combined
area of which is slightly greater than inlet open-
ings 44,

As the partially cooled gases leave chamber 22

~and enter chamber 24, which has the same cubic

displacement as chamber 22, it is probable a much
more rapid cooling of the gases takes place. As
the gases are cooled they are condensed consid-
erably in volume. Nevertheless, the outlet open-
ings %4 from chamber 24 are equal to the open-
ings 44 so that the cooled gases may flow freely
into the relatively cold chamber {8, of the same

" large capacity as chamber 16, from whence they

pass to the open sir through outlet 36, by this
time belng practically completely cooled and con-
densed.

In explanation of the fact that there is no pos-
sibility of any pocketing of the gases which inter-
feres with the free flow of the gases through the
muffier, it may be pointed out first that there are
no constricted openings or areas anywhere in the
mufller; second the shape of the chambers is such
that all gases are circulated and the chambers are
completely emptied continuously; third, most of
the gases do not travel in long, closely-confined
paths in reverse directions; fourth, the several
chambers are large in area and- have no interfer-
ing baffling, and fifth, the outlet openings from

each chamber are of large area and extend near o

the outer edges of each of the partition walls, as
well as extending well down toward the horizon-
tal center line of the muffler. In other words, the
gases flow continuously almost unidirectionally

from the inlet to the outlet without losing the de- .

sirable characteristics of a muffler and, in fact,
while increasing the efliciency of the muffler ac-
tion. The same considerations eliminate the un-
desirable back-pressure heretofore prevalent in
mufflers. . |

An additional advantage of my invention re-
sides in minimizing or eliminating the fire hazard.
There being no possibility of a direct path from
inlet to outlet, flame, originating on the inlet side
due to ‘“‘back-firing” of the engine, must pass

“through the several chambers, where it dies, prob-

ably because of improper combustion conditions
therein. Any “raw’’ gasoline finding its way into
the muffler will burn only slowly in the large

chambers; and the same large chambers permit :

the free and rapid dispersion of any unfired gases

-reaching the muffler so that the danger of explos-

ions resulting in bursting the muffler is eliminated.

Furthermore, by having the large openings
throughout the muffler, there is no opportunity
for the accumulation of carbon and soot to clog
up the holes and interfere with the proper action
of the muffler throughout its life.

The advantages of the mufiler of this construc-
tion have been established in actual practice, and
on the outlet end of the mufiler the same is so
cool that the hand can be held upon the same
while the engine is in operation.

Reference has been made that the number of
the chambers can be varied, and note is made
that the mufiler could also be operated in the
reverse or upside down position to that described
abhove, and that the number, disposition and size

of the openings in the partitions may be varied,

keeping in mind that these openings should have
an area at least as large as the inlet opening.

While I have shown and described the preferred
embodiment of my invention, it is not my inten-

tion to limit the scope of the invention to such
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in the art may change the same in various par-
ticulars without departing from the spirit of the
Invention. Such modifications are intended to
be covered by fhe appended claims.

I elaim: | |

1. A muffler for cooling and condensing the
exhaust gases of internal combustion engines
comprising o casing having an inlet, & large

cooling chamber connected thereto, a larger cool-

ing chamber communicatinig therewith, indet
perforations of large area abhove the horizontal
EE‘EET line for the passage of hot exhaust gases
0 the larger chamber,
m a,m af receiving condensed gases, inlel perfora-
tions © Ea:*gﬂ ares below the ,m m@mm cenLer
lineg i‘e:ar the passage of partly cooled gases into the
third chamber, gutiet perforations of large area
above the horizonial center line for the passage
of the cooled and condensed gases from said shirg
chamber, the area of
heing Ul }Sumﬂﬁ; o1ly egual to that of said inlst,
o fourth large chamber receiving practically come
pletely eooled a“%d condensed gases, and an oub-
let connected to the fourth chamber,

2. A& muffler comprising an ouwer nhousing, an
iniet and an outlet connected o said E“s@mmg, £
wiurality of lerge semi-sphercidal enciosed cool-
mg chambers in said housing, an impinging piate
13 the frst of 82id cnambers located opposive said

rlet, at least one of the succeeding
spheroidal ¢cng mh s being of .ﬁ,m*ge%“ displace~
ment area than the first chamber, large dismever
neriorations of sreater aggregalie area than the
inlet and forming the means of communication
hetween stucceading chambers, the periorstions
into succeeding chambers being displaced with

respect to each other, and the cutiel in said hous-
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Ang communicsting with the last of sa8id chambers.

2 thﬁm large cooling.

er ?mvmw Iateraily mim@wg

each set of inlet perforations

and exvending R
F‘r"‘imiﬂ :

3. A muffler comprising an outer housing, an
inlet and an outlet connected to said housing, a
plurality of large semi-spheroidal enclosed cooi-
ing chambers in said housing, an impinging plate
in the first _@f said chambers located opposite
said inlet, at least one of the succeedng semi-
%phermdal ehmm% s being of larger displace-
ment area than the :ﬁz’ ¢ chamber, large diameter
nerforations of greate r;g?’eg ae areo vhan the
inict and forming the means of communicalion
netween gaid @“ﬂ VTNers, the }_ .Ea’mtmm inso
SUCCReding chombers heing opposively disposed
With respect to each otiiey, an gutict in said hous-
ing and communicaiing with the Eﬂst m;ﬁi’ sald
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cervied by the fanges
the several wallg in 53
m c:a,a::h ai,he?“ a R
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ﬁm‘i*mg.
4, A mufiler zomprising an
3:; rosite sides of wiich are an
lev vespectively, partitions in
ng the same into 8 piv

subter . housing . on
inlet and an oul-
os housing and

ﬂii‘wa ralivy of chambers,
SWo Of mew cominunicae respecuively with said
MEeb and sa2id cisisy, @ grousn of periorationg ay-

@- 2ol of sgid parviticns
adiacent the periphery Ox
::* 1 , U@ groun of perforations
m. onre partition being GEIE‘E .."’*at:ﬁt;:': LNe groun of
periorations in the aext paviiiion bub extending
%ﬁjacﬁnﬁ 10 the giane of the group in the next ad-
jacent partition, mzd each gm up of perforations
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naving an aggr%me CYOSH-

sectional ares ay leasth
equal t0 the cross-gectional ares of sald inlet.
WILLIAM MUNZER.
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